The lateral line is the primary modality fish use to create a hydrodynamic image of their 14 environment. These images contribute to a variety of behaviors, from rheotaxis to escape 15 responses. Here we discern the contributions of visual and lateral line modalities in hunting 16 behavior of larvae that have developed under different photic conditions. In particular, cave 17 animals have a hypertrophied sense of mechanosensation, and we studied the common animal 18 model cavefish Astyanax mexicanus and its closest related surface relative. We raised larvae in a 19 diurnal light-dark regimen and in complete darkness. We then examined the distribution of 20 neuromasts in their lateral lines, and their hunting performance in light and dark conditions, with 21 and without the contribution of the lateral line. We report that all larva depend on the lateral line 22 for success in hunting and that surface fish raised in the dark have a greater dependency on the 23 lateral line, 24 25 134 words 26 27 28 29 30 109 110 Results 111 112
Introduction 31
It is well known that troglobitic animals have enhanced mechanosensation as a compensatory 32 mechanism for the loss of vision (Niemiller and Soares, 2013; Soares and Niemiller, 2018) . In 33 fish mechanosensation is mostly sensed through a series of receptors on the skin, collectively al., 1998; Coombs 1999; Pohlmann et al., 2004) , evasion of predators (Blaxter and Fuiman, 43 1989), avoidance of obstacles (Abdel-Latif et al., 1990; Hassan et al., 1992) , mating (Satou et al., Hunting in larval fish has been extensively studied (Hunter, 1980; Hubbs and Blaxter, 1986 ).
51
Zebrafish for example are highly visual hunters (Bianco et al. 2011) , while other fish larvae rely 52 on other sensory modalities for survival (Gerlach et al., 2007; Wright et al., 2005) . It is clear that 53 prey movement is an important cue for fish larva to hunt. The brine shrimp hatchling (Artemia 54 salina) create disturbanes in the water by using a rowing propulsion to move via a pair of trunk 55 limbs. Fish larvae in the laboratory are often fed Artemia that are approximately 0.5 mm in size.
56
Such prey swim and 1.8 mm/s (Williams, 1994) and live in a low Reynolds number environment.
57
Fish larvae therefore, have to detect microscale turbulence with their lateral lines in order to use 58 mechanosensation to capture prey. Experiments were conducted on 7, 11, and 14 days old larvae under light or dark conditions. A 83 day prior to the experiment, larvae were fed live Artemia to satiation and then were transferred 84 into a treatment (fish water containing 0.002% gentamicin) or control (fish water) petri dishes.
85
Preceding the experiment, 30 minutes adaptation time in hunting illumination conditions was 86 given to the fish after their transfer into 6-well experimental plates. Hunting illumination 87 conditions were either dark, in which plates were kept in a dark cabinet, or lit, in which they 88 were kept on top of the same cabinet with ambient room light. Each well received ten live Artemia (prey) for the duration of one hour, after which larvae were removed from the wells and 90 the remaining Artemia were counted. We compared the number of neuromasts on the head and trunk of larvae among twelve groups: 142 7, 11, or 14 days old, surface fish or Pachón cavefish larvae, and raised in dark or 12:12 light 143 conditions ( Figure 2 ). We used three-way ANOVA to test the null hypotheses that there is no 144 difference in the population means for different ages, fish type, raising conditions, and their 145 interaction. For cranial neuromasts there were significant differences in the number of 146 neuromasts between Pachón cavefish and surface fish (F=31.7, p=5x10^-8) and among 7, 11, 147 and 14 day old larvae (F=66.4, p=10^-23), but not between larvae raised in different light 148 conditions (F=0.02, p=0.88); also significant were the differences along interactions between 149 types and age or raising conditions (F=16.3, p=2x10^-7; F=3.8, p=0.05), but not the interaction 150 between age and raising conditions (F=0.17, p=0.84). In general, 14 days old Pachón cavefish larvae had more cranial neuromasts than all other groups (multiple comparisons post-hoc, 152 Tukey's honest significant difference HSD; 42.0±0.42 42.4±0.6, raised in dark or 12:12 153 conditions, respectively), while all other larvae were not different from each other (35.0±0.5 154 37.3±0.5 37.8±0.6 38.2±0.6, in 7 and 11 days old Pachón, raised in dark and 12:12 light 155 conditions, and 35.6±0.5 36.7±0.5 38.2±0.4 35.1±0.5 36.2±0.6 37.3±0.6, in 7, 11, and 14 days 156 old surface fish, raised in dark and 12:12 light conditions).
158
For trunk lateral line there were significant differences in the number of neuromasts between 159 Pachón cavefish and surface fish (F=18.3, p=3x10^-5) and among 7, 11, and 14 day old larvae 160 (F=59.4, p=9^-22), but not between larvae raised in different light conditions (F=2.33, p=0.13); 161 also significant were the differences along interactions between age and fish type or raising 162 conditions (F=3.1, p=0.05, F=7.8 p=0.0005), but not the interaction between fish type and raising 163 conditions (F=0.09, p=0.76). In general, older larvae had more trunk neuromasts. Comparing 164 larvae of different groups that were raised in dark or 12:12 light conditions, only 14 day old 165 surface fish that were raised in the dark (16.6±0.4) had more neuromasts than those raised in Our experimental design was formulated to discern the contributions of visual and 174 mechanosensory aspects of hunting in Astyanax larvae that have developed in different photic 175 environments. Results show that all larvae are successful in hunting prey using the lateral line. In 176 the dark, surface fish perform as well as cavefish, suggesting that they are using sensory 177 modalities other than vision. Only fish in which the neuromasts were ablated showed a decrease 178 in hunting performance. Surface fish raised in the 12:12 light regimen showed an almost perfect 179 performance when tested in the light with mechanosensory lateral line ablated. Suggesting that 180 this behavior is mediated by vision. The same is not true for dark-raised surface fish with ablated 181 lateral line. These fish performed worse, suggesting that during their raising period in the dark 182 they have adjusted their behavior to hunt relying on mechanosensation. Furthermore surface 183 fishes that were raised in the dark had more trunk lateral line neuromasts than when raised in the 184 12:12 regimen. An alternative explanation to our results is that the larvae that hunt more simply 185 move more and have an increased chance of randomly encountering prey. However, in larval 186 fish, ingesting prey is an outcome of not just encountering but also attacking prey (Dower et al. 187 1997) . The prey capture that occurs in ablated fish in the dark could also be partially mediated by 188 chemosensory detection, which is consistent across all testing conditions. 189 We found that presence and location of neuromasts were most consistent in the head, with very 333   334   335   336  337  338  339  340  341  342  343  344  345  346  347  348  349 
